Please Click here to view the drawing 
(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



[^.Korean FullDoc. 



KOREAN PATENT ABSTRACTS 





(43)Date of publication of application: 
17.03.2003 



(21 Application 
number: 



1 02001 0048442 



(71) Applicant: 

(72) lnventor: 



HUH, SU JIN 
KIM, DO MAN 
KIM, DO WON 
RYU. SU JIN 



KIM, DO MAN 



(22)Date of filing: 



11.08.2001 



(51) Int. CI 



C12N 1 /16 



(54) ENZYME CAPABLE OF DECOMPOSING DEXTRAN, MICROORGANISM PRODUCING ENZYME, 
PREPARATION THEREOF AND COMPOSITION CONTAINING ENZYME 

(57) Abstract: 

PURPOSE:- Provided is an enzyme produced by a microorganism which decomposes dextran and starch, 
present in the raw sugar of sugar cane and sugar beet, to simplify the sugar making process and 
enhance the quality of sugar by reducing the content of dextran in the final sugar product. 
CONSTITUTION: The preparation method comprises: a step of culturing Lypomyces starkeyi(ATCC 
74054); a step of treating the cultured Lypomyces starkeyi ATCC 74054with ethylmethane sulfonate; a 
step of spraying the above treated microorganism and culturing on a plate containing starch, 2-dioxy-D- 
glucose, blue dextran and agar; and a step of selecting dextranase and amylase with excellent activity by 
the degree of transparency in dextran circle and iodine experiment to obtain Lypomyces starkeyi KDM1 
(KCTC 10026BP). The DXAMase recovered from the above precess has molecular weight of 100kDa and 
possesses the activity of dextranase and amylase simultaneously. The decomposition method of dextran 
consists of adding 0.1-1 unit/ml of above DXAMase and treating for 10-15 minutes at 30-60deg.C and 
at pH5.5-6.5 initial juice, concentrated syrup or massecuite of sugar cane or sugar beet wherein 3-5% of 
each starch and dextran and 40-60% of sugar are contained. 
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^ S8Hfee ^X| = fli, aiSDfOIA]!^: ±E}9\\0\ ATCC 74054°! 



I3E0I £^ EISDFOI Ailr^ ^EjSHIOI KDM 1, *||S »S ^ ^ 



^m^^m ¥^2i big eie s om sis ^jUMej mit 



i s^ai^ih. 



OH 5 ? s 



CH 

£3 



£ 2^ si^e^ o.5%oi sgroii/H &m ishj e°re eiois^s airei- Afsoip. 

bE 3^ Sl^eg^ 0.5%0| SI S0|| ^AF0ilO|£B(DXAMasem £9 2gm e?D|§^^ ^^s_h At£|0|Cf. 



WiPS PiView 3.3.: 



£r Qtj ^ EE £f QJ Xi ± 



^SH^M PhXIfe PSOfOIAil^ ^Ef^ilOl ATCC 7405421 



£201 aisomiAii^: ^p?iioi kdm 1. oi 



S!^M£Kdextran)g &B Af§44 ^ A}i*¥0ilAj SEg2j CfSSIOIP. AJgh^ sjeoil sj^e^oi £J}\m 3^ Afg 

^SHXIffl. A|i2| g£3} m?mo\ A|^2j 013} §1 Olg}! &^SAM £! 31 ^ 2J g§ ^^H, gl>> 1§ LH^ ^lOiMCH^ ^§2J 

29g 1^1 1 » £ 2 S£), g§2| £JS |=*0i Ajgoj ge ^Oi2EPH g^2| gTM g^AI3|fe ^ 

- ^Si D\7\ =?^9\ § SSONAi &J\\D\ 32 2Afe 2£ ^egjo^ sgOllAJ g £ g SJfAItT* C 

libi otxi^t motm &o\i\\ ggAifjp. seb, si^bs 2^°s s^aih ^ ^01 sa:m obsoii aut^ ^goTs 

&(Pol reading)Oil 9§i ^Oj £fg ±4>£2] 4= SAP. 01^ SXIOII/H s»^B0]! 2je! <g&2\ e* 1 ~2%:>>i£ 

4.5%^^ e^AI€JPH SAP. SEB, «^±(Brix)S 1000 ppm2| *'^B0| ^IH3}fe 3^ 3^ (molasses) 2| ££(purity c 

nt)fe 1.2-1.4 3£S HOI XI 01 SfgSI S^fe & 250 ppm ^^Oj gCHE!P. £jE2J §11} Oil (E}2£ gmoj 1 2 oi 

^CHXIhr 2^ }}g m?\ IB&^il m^H(pound)^ ^4»£J^ 30!! SH&oFW Um 6,000 E2j M^IM M±Hoi:n, ^± % 250 ppmsT 
SKSfe ^ii X-idlof^ S|A*S| 3? OHSJ ° k 3,750 Ib2| 9P. ^0|X|OH P ^0|| ?|£|o}fe SS2j XfSOil 2|ofS 250 

pmO|^2J gog A Hf4*4» STBS 2f 40% ^aolHSW. 750 ppmOI^HJ ™\±^&m »8» AJS** *!g£ 15% 0I&B 512 

»aaCK &}|2} ^ 0!^^ S&2] ^UlXfoi ^|Afe @!^e^oi HOiSA^ 3^ i^i PdlH W&M D|^' 

-° AfSXIM^ P^ei- A|£M SoFOI ^i^^^e Xll^o^l ?|B o\H 4' §01 P. §2^2£ ^^^^ &S^0il QJ! 

S H 13} aCF. " " " 



«=H 



[a i] 





JiHyp(%) 


400.00/^S 2H^P(US $) 


250-350 


0.007 


2.8 


350-450 


0.009 


p. 6 


450-550 


0.011 


4.4 


550 01^ 


0.013 


5.2 



SSOIlAi mmm o\0\ X[&^ mo\. ^zl±±m 0|I^IEiI^0IPI^(Leuconostoc mesent 

roides)^^P i^SP. 3|2j^d|£ m±21 &^3Sf0Jfl|(dextransucrase: EC 2.4.1.5)S 0|go}0| ^ii CHA}o}feQ| > 



Al^^^OU &0I A\m 



m^m ^i^iip *gm^i, nsoii 2jt[ as s^si ±mo\\ s 

oHAi£ a eh A}^^^^} g2AP 3}§0j|AH£ ^Oj^P. 0IW0IIE 4^3f ^^1 S§ AF0f£| AlZi ^I^2J 3^e[ 6^ ^1^ 

^m, A}^^^ feS, ^§ ^ ¥i^^EH, <M^2J 113 g£ 0|^#2J 2Si fiOjOIP. 

-^-^ ^^21 g§0il CHo}01 ^0}SS Af^44I XI^H X}^ »0} CII g^l ¥^2J Sii EH¥H, Olg^il ^b|@ 

A}^^^2| e^lM ^&^<^ ^§25 SUi^l 0| ^^^ICHI #3^^^ 22j s^j 2S0| ^CH^P. &}|2j &g25 Sb|Q M^44=;[ 

S!& £S[o}Q CH^^e E«[o}fe ^A| ^F^Ojl MCH^FbQI °tgJ A}^^4^^} 48A|^ H 0\& D\gZUi\ &J2 ®0\21D\\ £IS 01 

^lei m& ^^^^oi g^sim, af^^^oii oioi p sa^ ^ehps si^^^ h^on q^si^ ai^^ ch ^ofsp. ssoiiMsi 

91 5§2^ Afi44I Mmm ^ ^^£1^ ^ifl^KmilDS 2DHOi mil^W ^<^&hP. ^>0| S# phP} 5-60IH ^MI 30-35 1 

0101 ^^ii^lf MSS S 152.101 01 mOHM 80-90%^} 4^0|P. Cfgog ^0)5] g^joH^ g 0 |H ^^^J(lime)M y 

Oi pHS 7S S^o}01 gig g°»m e^HfeHI OICEH g^lfe Al^e eiM^I ^|5H e^AI^IP. QI2g 50~80t;(120F~170F)OilAi 

^oFOI Ajge ^l2ofH 01 9 Ml ^§ 2[S0il MOi^MI ^153 AI^HI pH^ i^2£ pH 6.0-7012 SSEfe 65*00101 M^^fe 

65S0IP. CH25 A|g LH2J ig<gm ^§s}A|9|2 §i&3} S£|6}^0il, &i^¥Ei ^EJ ohfe ^^J^P AH 

BP. 01 ffH ^l^e^oi SSSjOi ^^o| ^§ 0 , ^Q\xiM S^b'SB-f A| ^0j| &^6M! ^4^01 e^}BP ^»^2g Af^ 

^^0\\M WLHCH2! ^xHP6}^|7?}X|^ Sf 10^ ^^0| ^SSCf. 



EOllfe A[§^4 4=^2] ^MiSfOII CE}P AF^44M U?l^ X}s fe (Billet cut)0| ^^£|^0j|. 0| A[g4^ 

§£M e^AIUo^MI OI^M ^S2J i^If ^£!P. L}^S°| 2°J2£ Afi44i 2A|^ X\%o\%LW 3? 2/HP ¥^0ll 

- 62JXI ^}^2| "l^E^oi 30! a^£J2A2D1, 12 A|2] ^Ollfe 350 ppm ^^^^/H^^(Brix). 24A|^ ^Oilfe 750 ppm 

^/wai^ EEB 48AIZ} ^Oil^ 3200 ppm ^i^M^/^^i:^ 2^£2j ^i^e^oi £S£E|SiP. 

A}4»^ A}^44g 4^o}ZZ ^iH6}^ AIZI^ZI^} ^^^^01 &0| B^IOIH^ ^^!2| ¥lef b}^5|B ^ 

A}^¥ iJ A^44 »S SI S&f H JSi ^IV ;H<y6}0| AF^442j 4^0i|/H¥& ?}^1)\X\2\ M&m B^8fe 5 

0IP. D&HP }|& =oj n|^4 QojOii 2i6H «l^e&0| 3? BPIAI ^^5}b if ^21 of 01 01 Oil CUB Dj^S 

□jaaoiofBQ. 

--^UOWEC 3.2.1. 11)^ Sl^e^s xvg ^^gf^ ^JfS. <M^^o^ ^5H3}^ a4:0|P Sie! S^^^Ojl £Ho\\ 0^|£i^ g^ie 

^ ^^^ppo}xiis 4 SAeoi §^ mA\2\ ^=?m mmo\ mziw ^ sa^gii, h e a« ^ ^^^ppomi^isg 

(Chaetomium)e A}g6}01 Jll^B Bl ^ (Miles) SI A}2| ei^^P^^(DEXTRANEX) Pfe ^JIMOIP. MME: S§ ^21 g£0jjAi£ 9} 

§6}^i2 e,'^e^o| ^ £01 | £ ^ m 2S aoiiAi aaflsw A}gsi^ ^2§ ^ax^ sap. a cie xiim&j icS(Novo) 

21iy^Ps(PenicNlium)o^«E1 ^|3E£lb HI§2SA| s^2| ®tt mA[0i\M^ MMW M^^^ ^§0il xHPoFI? 2A2 
01, 2S301IAHS A}g£| j3 SAP. ^>0| ^^^PPOUIIM A}go}^ 5 Oil AH ^ A}^^^ ^ &^'2] g£^} 3^1 2,^32 PPAi ^§ 

u&x\ji 21 ^§oi ^y^ife 2i ^^ai^» ^ asoKE i. 2 » 3 Aiaoi ^omi2 asa 2]sh ssoi sp 

ib^^i aaafc oisoi 91mm ^ejahsp. se». esoi bu ^oii^ lhoii ^^^ppo}^ii2j ^^01 sxhshi ^§§ veien 
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. —. — . - . . . W1PS PIView 3.3.3 

. mm 6ooogHi mum mm\t=%\ 250 ppm oi^sj sj^e^oi ®&s\o\ 3^, smwM ^H^2^( S ucrose)s si^sfe g§§ mm 

4> 2ib ^ 800 ~ 2500^^/5^ 01 Q{, 4^3^2^ ^J\h\3\H, 5§i &*ko\n »fcG0 cue big sbbc 

a ^^^£IU0^i A}g SUffer 0H¥ 3C|. SEB ^&( ra w sugar) SS2| §,^011 pe (penalty) M XI MS UfiUf 2JO 

&D\ S(±E«u<»»te Hfe£2] ^I^M^OI ^JHS^U £ig£iai£f Ofl^Sfe API Oil Af§I 4 SlfeHI. *J^2| M ^ 91 1 

xnai Aise g^i mslD\ 4*s<eioi ^p. ^ !5E g § e si^eppoixii;^ Mm aisb pejif up. mm^ x-\m 

S AHf4 t 4 6 SfeOtl XH&IBP. ^61 g§J0| Ofi^ Ul 3? §^FoP| SOU ^CH^^QL £31 2^? ^;0}Oi| [[fe^ S£0ilAi 

EBfUOfJPHIS^egjg ^6HofeQlfe ^ 15^21 AIZIOI ^figia. CJ|*»2| g&OII/d S4^0|| A< 3 r SWX| Sf 10-12S 0\^2\ AIZIOI £SS| 
^^2_ f s3fg UEiy Oil SID. g£2f ^£ H^OilAI a^l- P §r ^§6f£|eib H33&P. SHO|^gH = (f 

aceland) «§* SSOIIAIfe &3| U J32S °!^e^UOHIIS xHdlS^H, 14: xH£| AlZie teBPI ?I6H 5l£HH M±IPI (mill) Oil Q^^EJUCHX 

e ^aiofoi # io^z! si±m ygAi^un, srea ^2j srs si sxiis sfgs^a .as <*o\ m±^m sr£P. ^3^°^ 50% § 

2{ SJ^M^OI £r:£orSM# £>2J6^P(Midland Research Laboratories, Inc. "Dextranase In sugar production: Factory experience" 1999 
http://www.midlandresearchlabsinc.com/doclib/dexexper. pdf). 

" r 

D\mD\ou x-ibibp. ^^^afuomi^ Haaaoi ^^o^ xwm sain ecHtiai^ oji^oii caei ^^^ioii 

Ah^| siAeemo^ii xnaisisp. dbhu, ;>^oii pp 65^ i^ps, § e^s^e 85 tc oi&oi sioto* sm mm 

M^l^^r S^SOH D2J a^SM 9Hg Afs^e HBIQOt 14: AHBISe SSSKXOf shp. o.e^o^ Eldest effect ev£ 

porator)0il »B|aH2 1000^21 ^^IM fi^PSj^ °|^^£fU0^|2] xHd|^^ 2n r ^H D\^0\H, HXm?.^ &tto\& 24 ppm D\\ 

0|Q. S§ ^l^(Sugar Processing Research Institute)^ e^^Oil ajspj qj\ A(8& A|§ LHS|--@I^MS BffBS 70 

75%^r^ SD\ LH°l 20~60%£| &± aai-UBUaO. SB. 3^ 15OOMAU0UAH 400 MAU^ 3 

^eiofSCftClark, M.A., Edye, L. and Kltchar, J. Sugarcane factory trials with dxtranase enzyme, Sugar Journal, Nov. 1997, 20-2 
). 95% D\^S\ IrfirB P^IM AFgof^ mu\ SS(Alma Plantation Factory) Oil Ai£ m^zt ^3£g uo^lS XH£|e! iffly 

El ^^(penalty level) 0|or^ S|4:M^0| ^9»gi SfejSfaCKMIdland Research Laboratories, Inc. "Dextranase in sugar production: 
actory experience" 1999, http://www.midlandresearchlabslnc.com/doclib/dexexper. pdf). 

&d\ m^mm i&siai iih ^^EiuomiH] mitm maim^m mmM^ aa, ^ois 2^21 ais usaa^ «fl»o x-is ga:i 2^h 

^0\0\ t mo\ AI^HJ 3^ «S|^^r S£^i fe^l (IH^Oil II ^ A| ^(retention time)M 5^ 2IXfS A r g3ife 5101 ^§ dr^^i^ 3 01 P. 

^MdmofXjlM ^§sf(crystallizer) 012 B^iOIJ Xi^E. Q\H\m M(low-grade massecuite; Mg^^°«]3} ^§2J S 0^)011 
3? 0^Ailfjeo| M^^Oil CH6H ^^mEJtHOWW a2f^ ^fell ^ojof^l ^| ohCM DfJ|Q| B^SJ e^lOil ^^^EfU 

OtMW ^CH ^2iP. ii5i2^ ^3 4^x|fe S^SIXI afStXIB ^&'S£I ^1 (low-grade centrifugaDOil MOi^f^ OfAimi£i §51 
A|^ 4 s 2J2*CKMidland Research Laboratories, Inc. "Dextranase in sugar production: Factory experience" 1999, http://www.midlandres( 
archlabsinc.com/doclib/dexexper. pdf). 3Bf ^ M± (Cora Texas) Oil /H2| At a Oil CQ = S S|^e£moiaa DiMOi 0\ m &om (amylase )M H 
0| Ahg^ 3^ Af^¥ §y A^^^OII/H U2b 2^21 ^i^^^e EH M^' 4 s # P&W2I g^£E 3^1 3^A|^I ^ S-iMM 

^r2io^P. # P&^2J °*0| 3^§0il flJEf OfA||f|eoj S£ £ sj i,^£j22 f ^^Sjpj ^goi| [Qs^ 2| p= ^^2| ^^0|| ^xf^2 

m.n\m ^xife a^eoi ^ojsi^p. 1 98 1^011 19^01 xiy Af&^4- Ami a* g of 01 i§§ ^^of^b ais^f gisifecii, ^^i ai^^ c 

¥^l §£E^ feStXiy AISOilAi SJ^EdlUOfM x-|£IB ^Oife §^2§ ^S^i Ol^OiSe ^2i© 4- SiSlP. 

&j\2i SSOilS i?o|2, ttJl Ale @!^EB[U0^IM^ 3S0|2j nilL|^&!(Penictllium)3f 9ilS§(Chaetomiu 

m)M OlgoiOj XII52JI2. ^^| SSOIMg ^^e^U0fU|2f CHMO^ 0\Z\3\X\ l^iil =^ CHAr6.^e ^6[6H2 ?XD\ (IH^Oll D|^0il/dfe 
A lg o,o t¥(FDA) o| 5i^ifi ™X\ golU Sife ^§0101, SB J1I3E d|gO| CH^ g^0| O^Sj^j AiMof^Qil &g ^|ot 0 | oi^p rXidfAi ^ 
^1 ^J^^2IU0^|2i ^|^M ^IB AH^g DI^M ^ ^II3E ^S2] ^H^0| ^^o| 2?£|i ^SOIP. 

BISDrOIAil^: ^P^|0|(Lipomyces star key i)^ Xfb f SXi^ ae^^^Ai ^'g SO^OII ^S?i6Mi OlgSH »^ M^OIU M 

= ^ ^^SFX| 525 ireiX! 2iP. 4^1 §232 ^i^e^oj a -1 ,6-D-^^3H| E|^^(a-1 ,6-D-glucopyranosyl) Mmm X\^S= eilSE 
-^l^^afUOrXIKendo-dextranase: EC 3.2.1 .1 1)2} a-OtKZtOtSI (EC 3.2.1.1)1 ^<^6f^ >}2g ^BjXj Si^GH, e|^e£|U0^l^ "Bfi 
BP|2j 2jgg »»^^^ Ay<^ 31 §0il AH £?goMI A}g^ 4= 1^5 ^^Xj 2JLQ. 3. ^Oil @|^^£fU0^IM ^^6f^ Ql^g^^ iBIU^dl 
e(Peniclllium),BH^^O r O|A||^(Paecnomyces),0^niS£-l^(Aspergillus), ¥Md|g(Fusarium), ^n|3iai0i(Spicaria). tHI^EI^d|g(Verticilli 
urn), (Helminthosporium). ^HSg(Chaetomium) e0| %LH, AH2£^b ^£df^ ^(Lactobacillus), ^^^S3^i^(Strept 

ococcus), ad|«£|S(Cellvibrio). AfO|SW^KCytophaaa) i «aiaiefE«£|g(Brevibacterium) i *?££U^(Pseudomonas), 3 SJ Ell Bl* (Co 
rynebacterlum), Of^^^EI(Arthrobacter), M£rS^Efl£|g(Flavobacterium) ^01 ^BiXj 2iCL 

Z2£HU 40| &^m^¥El ^^£1^ Si^^Sf -UOffflfe S5H^0| ZIP XI ^X| <&°W, □ g^i*£ OlOloiOl Aig£|9|0l|fe 

CHSt^ gOj ^'§0|P. 



^S0| Ol^^Xr Sfe ?|^Sj 3}^|| 

01011 e ^SX^OI lrS?IB 4=^s! ^31. aiSDFOIAil^ ^P3HI0| ATCC 7405421 e^^OI ^I^SrH ^^^^Ei 

fer Sl^^PUOf^l ^ 0f^d|0^|2i ^AlOil XJi SA| Xil>igo^ AFgB g3f ^CHbi a3fS UEI^I SfejSf 

S2D1, S ttgS 0101 ?| £8101 ^^EI2iP. 

PErAi, S ^S2| «|^^B S6H^0| feg S4il ^<^6f^ D|^M SI 0|2| fliSfb - 20IQ. 

S ^S2J Qfi a^l-OI»*S¥EI a^S ^oH^OI 14: §J 0|2| ^1 XllSSffe 5jO|P. 

S ^S2J a Pa #21 s^ff SKS}fe fl|5A| ei^M^ ^|}|§og AJSCffe ^gf XH£ori= 3 01 P. 
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WIPSPIView.3.3.: 



. £tl\ if^SPl «B ^ <M^sh D|^g^ 2.150^01 Aj|^ ^Ef^ilOl KDM 10|H, 2001 bS 71* 26gJXfS el^i^^U^ 0|^e 1 

^^L' EH Oil KCTC 10026BPS 

sraspi mm e &:>i di^s^j ai£ ^gg aisD^iAij^ ^asiioi atcc 74054g m&s\t= bd\u &d\ hh^s aisoM 

AHI^ ^E{3{|0| ATCC 74054M OIII* Oil&^SLJIOl ^(ethylmethane sulfonated xH^jo^ B3II;6J3| OHHOil&^SUIOI^^ SiaiQ 0|^i§ ; 
m. 2-P^A|-D-g¥32^, if^^E^^ OHHB SSol^ MfllOI^OJI E»Sf:n bHSm^r §J M¥ S|^&2| ¥§?f §£21 £ 

S c A. ge eSH Si^e£fLfOFXII2f OfgJ^O^I W^OI 2¥ d^ofe B3IM SS&Q. 

easpi g ^§o| fi: £ fc @ «v g o| ^i^^ D |^^^ ¥Ei ^^eafuo^i sj oni£*of»i eAioii d\x\±= ^ 

g 100 kDa2J s^OJCh 

SE£>, 4^1 g«5PI mm S a^b £|50fO|Ail^ ^Ef^lOI KDM 1 (KCTC 10026BP)M W&*\0\ 3 HHSgS^EI £14*6*01 



S gjgOIIAfb £Xi BiSOfOIAII^ ^E}9ilOI ATCC 74054M M2*E0|5f A! 31 SoH^OI ^Oifc* «&6Ffe dlSOhOIAil^ ^Ef^i 

01 KDM 1M «IS6>aa. M£20|^2j a|3SAI ^ g*gOHAifer 0||ilD||3«smoiM(ethylmethane sulfonate)* AJSB 9B M2£0|lf I 
Si Afgo*2t2U. Oj §X|9 agfS! gJSOl Afg 3f*»Ch 

SB. S ^SXPh £|SC»0|A||£ ^EJ91l0| ATCC 7405421 0|£| a P§ gaBOI^B a|S0^0|All^ ±E}3{\0\ KSM 22(1999^ 1U 29 

81. KFCC-11077)£ S!^g* ^6H^0| S^M £J#S*°S £>0| aiSOFOI Afl^r ^E}5H|0| KDM 131 DT^XIS S Xil£A| Hi: 
B «8H AfgU 4* 2*Ch 

S aiSDJOIAII^ ±E}3\\0\ KDM 1S ElSSlfe g/Bg £|SDfO|A||^ ^Ef9{|0| ATCC 74054M W»»fe.BM: bH^S £12 0*01 All :: 

^Ef^ilOl ATCC 74054M Oil H Oil SUIOI xH£|6f^ B^l; OIIUDlie^SUIOI^^ xHEJS Dl^if 2-C|^A|-D-e^32^ 
M^^I^M^, 0\D\M SSofb MSilOI^Oil SUSHI HH^ofe B^!; ^| if fg§ fi2E goH Sj^^ElUC 

siA^Diioi^ai ggs! e ^soii aim m±m s^rspi mmo\ e ^ f S£i disofoiAii^ ^ei^ioi kdm bH^B ai bH^^e ^ 

fe^oHl ^9| fe^^M ^^CHI g^AI^I ei^^BfLfOf^l OffeEIOfXll 5>fe ^^ji 2^ Of. SOfSl 

*I22| ^§ B^DfS3EHEI^ xHdiSjOH il^^o^ gEH g ^^j g-g, a^, ^goilAi bHgT^a 50K £^{hollow fit 

er), PEG gJ OfOI^H^BMM AfgofOI ^^01 ^f^oHZ, ^go^fe DEAE-AjlHf 525 a g (DEAE-Sepharose column), mO|2-2HH(BIO- 
RAD) A-0.5 CM-AilUf^S^ M m (CM-Sepharose column)^ 6|H^AI0HHEf0| M m § (Hydroxyapatite column)0| Afg ^^SFCf. 

S ^§2] BISOFOIAII^ r^Ef^lOI KDM 1 2J bH^AI §^§!2gfe 2^, ^1^^^, S£E&, ^ 0|^2| ^^M^¥Ei <M^g -^ 0 | A^g 

2^e[ °o^2g ^ ^ f S2J MI SDS-PAGE^Oll SXf^OI 100 kDa 0|&°Dj, ffll^ ^^S(Phenol sulfuric acid metl 

od)25 mZim &tj-^0| 18 sl£%(/"g ^g-/Ag ^oh^)oj ohofbHxioioi ^oi^jojp 

^ ^S2i e|AfOi|0|5fe ^6tm SI ^oH^OI ?|01U°5 ^5 UI5AI ^^^^Hf S^2J 9i SS2| eDI, £i> 1 

§2j it i/^Ai5>pi mm M^m ^ 21 ^.m, &d\2\ gjgjos s^is ^eh ^ o^uai ^ ^shi eiAFOiioi^e i.^sui o\^m x 
e ^soii tne ^A>oiioi^2i E?AE£mo[^| ms^ ph 4. 0-7.0011 ah, otfltatotn w^2i s^oii^ ph 3.0-5.5011 ah mg°\ 80%oi^t 

o\?iJl, ™\±^E}L10\X\ ^ 0^210^1 pH 5.00ilAj gAIOll ^XlSIb 3.m m2±m 4= 2i2iCf. S^f, gSEOII rj}E} 

Ai Sj^^2IU0^| 50*0, Oh^iaiOfXil 60*0 Oil Ai 5JCH ^x\M LfEfLH^o^, ^^eafUO^I ^^2J 3^ 50 "C, OF^'dlOf^l 

2| 3? 80 1: OlofOilAi 3^D\ W^2J 80% M ^Xl^e m21W ^ 2^SlCf. 

S ^ ^AlOIIOIIAife 3^SE ^ir g^OilAj. pH, 2£ ^sfOil CDg g S|A[D||0|52| ^IfM ^§o| gUj- G'^eaf LfOf X||S| I*£ 

^ 60% Si^i^^ 0.5%, 0.3%, g£ 60T3. pH 4.0 ^ pH 8.0 OilAi ^^201, 0F^^0^|2J 50% gU, 0.5%. 

2^ 0.3%, S£ 4.0TCSI 3^ pH 4.0 SEfe 5.5011 A|. ^£ 80t:0ilA1^ pH 4.0, 5.5 6.50IIA1 D\9 ^11 ^2ioFSP. 

SEe.^, H^£2| g^OilAi S£ ^IfOil 0}e ^A[Dil0|^2J m& ^if ^Hf, °j^^B}U0^|2] -^^^ 60% ^i§^ ( 60tJ2J 5 

^OilAH PFS ^^il i,^£|2i2D1. O^dfOU-H ^^2| 60% ^^g^, 80X19] 5 2 Oil AH ™D\\ mfojgf^ji, g ^9 Oil Ufa a4 

?f SICH UEILHfe ^2} ej^^EIUO^I 60% £ir feSE SI 601C0HI/d ^&QQ1, O^dfOFXIl mgB 50% 

^ 40TC0ilAi ^£J6r2£Q. 

SEef, 5|g fe£0!l £ ^S2J S|AFO||0|52| ^^^^ m a - g5H^# ^ois| Qi|^M£fU0^| ^|^M 4.5%^ AFg^ S¥0|| 

e CH UEfLHSlHCN, 0^£f0^|2j 3^ ^l^'M 4%5 Afg^ S¥0|| e CH UEf ^oim ^ o^ojp 

SE^. ^IH ^£ S! fi^ Xjai^Oil DCFE £ s^2| Qi^ e aUOHII ^1^2^ Bfo^ 0.1 Afgof^ 3^ S^OI 0 3% Sl^egj 

0.4%, 60"C2| 3^ Oil Sj^e^ 2 ^2J ^SH^^OI fell ^eiSfSHOI, 5i>^M£fU0^l §t&m D\m^o\0\ 1.0 °y§ MS 6^ 3? 2 
SOI 0.1%, S|^e§f Q.3%, 60132J g^Oil ei^e^^ 2^2] SoH^^OI ^§ ^§§ 3*2!o^Cf. 
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, - - ,. - WIPS PIView3.3.c 

. ^ID^SS S g>g2| «|AhOilO|*b S^oj atSDFOI Ail^ ^EI^IOI ATCC 740 5 4 Oil Ai Xi|^£|fe (Sj^egf ^SH^ - 1.5 U/mi 2^ mm 
- 7.5 U/ntf) SP ^6H^(3.0 U/m£)£J 3^ 50%, 2^ ^oH^(12 U/m*)£i 3^ 62.5% 3JXIHS XII2EAI ^egj 

0I6K gA|0|fS Eo\0\ £ iSi g CH ^Jil^o^ ^fflSXieh 01 Oil e ^S°l g^?* gf§£|fe 3^ 0(L|Q. 
^ A| Oil 1 

si^^aiuoF^i % ojaaofai aaa 3^21 jii^ 

dlfiOfOIAII^ ^Ef^ilOl ATCC 74054M 0.5% ^^^^(Sigma Chemical Co., USA)3f 0.1% 12 ^MfDifco laboratories, USA)^ 
Si^SHH XI 1%0IIAI 28"C^ 4B2* M»B * B3S lOOmmor 1 eitf 3 S£9!!(pH 7.0)011 ^^of^U. 1 n* AiiS ei^Oil 100 A* 0HHIHI& 
^SLilOl^fethylmethane sulfonated 5^, 10S, 20S2* X-fEIK m ±Qm EI2^nj|0|M(1 0%, w.v)m §2folSP. Ail MM 2J£[S 2*^ 
oho^ 2SJ «S * 2S OP} 89IOIH0II »2lO. 2# M^\0\^S\ 1% S«. 0.05% 2-Q^A|-D-e^32^. 1.5% OPfS SSo 

fer gbHXI^ ^SSCH, oFe^ 1¥^^§^(0.4% w/v)2f 1% ^SSP. 1? g£ 22E §51 

SJ^M^P0^|2| O^USfOia W£0| ^4*2* g^g £&sf»°Dl oiS £15 OF 01 Ail ^ ^Ef9fl0| KDM 1 01 SI SSof^P. 

^A|0il2 

s^HI ^ §Xj| 

1%(w/v) 4=§£ 3S(Yakuri Pure Co., Japan) SJ 1%(v/v) OIUI^ <4*§2>ig fiS5ffe LWUHXI 8 ^ &ZJ dH^KHanil R&D Co., Korea)0ll 1 
%(w/v) S^0| 5SS LW bHXIOilAl 48A|^ B21 W&o\0\ ^d|& £|50FO|A||^ ±E}B\\0\ KDM 1 1.5%(v/v)» bHSmSP. A^ 

9 UW XI Hi ofZ>| S 2 Oil UEJLHStSDI. mx \2\ pH£r 3.0 M NaOHS OlgofOI 4.5^ ^Xf SIS ° 01 &± ^£hr 3 0 vvm 2£ 

"C, in^ 250 rpm^^ ^XlohSlP. 



[a 2] 

bHX| 2£ 









□ | Lil ^ §oh 


MgSCWH 2 0 


20 




NaCI 


1 




FeS0 4 -7H 2 0 


1 




MnS0 4 -H 2 0 


1 




CaCi 2 -2H 2 0 


1.3 




^0|^^ 




LW 


KH 2 P0 4 


3 


(pH 4.5. 28n) 




3 









48 AIZ! bH3 * SSJoK)j m^m OB SOK ^^(hollow fiber)M OlgofOI 1 PEGS AffoiOj 500 rn«^ 

XI CH^ ^^ofSP. ^>0| ^^^(1 .5 m^-20 mg B^g/n^)M 20 mM eJ<^^gg^(pH 6.4)^^ S^AI^I DEAE-Aji H^££S M ^ (DEAE- 
Sepharose column; 2.5 cm x25 cm)01l ^SoflQ 1.0 M NaCIM S^offe 20 mM 5Els o]<^g ee^(pH 6.0)°^ g#A|^P. ^j^^BIU 

o^i ^^2} o\^o\m m&m s¥ 222, ofoi^H^eee s^s^oi ^^ai^d. 3 m*g 50 mM AmiMeiioie oj^ g 

(pH .5.5)S S^AIgJ BIO-RAD A-0.5 ^ ^ Oil SSofOj W HiD|0i|0|£ 3S0hS3EHH| m<X ™±^E}l\0\M m&0\ ?lb: mmm S^P 

^AI^IOIIAl BSA(Sigma Co.. A-7517, USA)S HfiiS Afg& Bradford ^Si OlgoFW 595 nmOiiAi a^£M ^SSfOI 

Sl?6}SiP(Bradford, M. M. 1976. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the princi 
pie of protein-dye binding. Anal. Biochem. 72, 248-254). 

P^H^ SO**! B^a ^INOII SDS(0.5%m 2-CH^S0il&e(2-mercaptoethanol; ^%)m ^, 1 00 "C Oil AH 4^^ xfEimOj MS&5IAI 

CH LaemmliSI ^gOll CEf^ ^£|^-eai<y bH JH(tris~glycine buffer; pH 8.8) ^ 10% M£|OfB^O*0f0|H ^'(polyacrylamide gel) &0||/d 
S^IS§(sodium dodecyl sulfate-polyacrylamide gel elctrophoresis)o^P. S^IS^OI ikf S^(Coomassie Brillient Blue R-250)S 
S^S^H, ^dlQ B^IJoj 3^|^ 3^ B^^(Bio-Rad AK Myosin 200 kDa, p-galactosidase 116 kDa, Phosphorylase b 97.4 kDa. S 
erum albumin 66.2 kDa. Ovalbumin 45 kDa. Carbonic anhydrase 31 kDa. Trypsin inhibitor 21 .5 kDa, lysozyme 14.4 kDa. Aprotinin 6 
5 kDa)§ }|^H^ o\0\ ISSiSCf. 

n mm aisofoiAii^ ^eibhjoi kdm i2^¥Ei ^<^g ®\±mE}i\o\M2\ om&o\M msm 2¥ i^fe a^ni sx*^ ^ 100 kDaoi^n 

^'A|01I3 

a^HI ^^if ^S^Oil Diei pH°l 

oH 2.5-7.5 50 mM AfOI SaiOl M-s^m o|e (citrate-phosphate; pH 2.5-3.5). 50 mM E|£|&! O^IHIOI ^(pyridine acetate; pH 4.0 

-5.5). §J 50 mM ej^SSS" (phosphate buffer; pH 6.0-7.5)0i| °|^^^ 2^^%, 2e^%. ^! ^>OI ^'AlOil 2 Oil AH ^'AFOilOl^e 
22T?0llAH 48Aia &x\m * SI^Mauo^ia omaOfXIISI ^^S(Kim. D.. « Day, D. F.. 1995. Lett. Appl. Microbiol.. 20, 
268-270; Robyt, J.F. and Bemis, S. Analytical Biochemistry, 19, 56-60)M A^gotOj ^§6iS2 ( 3 ^Ult: o\D\ S 3 0|| LfEfLUSJP. 
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[fi 3] 



PH 










nil i 1 — — 1 1 | 1 />| Til 

^ ^ ^ cl- 14 Of- All 




3 0 




90.7 


58.2 


41 .1 


3.5 


76 fi 

1 u.u 




oy.o 


DO.O 


4.0 


83.1 


100.0 


92.3 


100.0 


4.5 


86.7 


88.5 


100.0 


91.3 


5.0 


100.0 


79.1 


98.5 


84.6 


5.5 


95.1 


78.1 


94.6 


79.3 


7.0 


81.2 


48.5 


73.5 


55.8 


8.0 


35.3 


10.8 


42.6 


47.0 



□ ^2* ^AIOII 20j|Aj ar^HI SI^MBIUO^I pH 4. 0-7.001! AH , OtUBtOtfll §g°| g^Oil^ pH 3.0 -5.5011 A1 

3 80%0|^M SIlSfHQ. SE», ej^M£fUOf73l % 0tm&0\M pH 5.0011 Ai ^A|0I|-5|CHS ^X|£]^ 21 Sf&ilf ^ 

ol^^ S2io^o«, 0f^£|0^|21 3?, 2% }|§!S AfgofOI ^go^ oli § §ojg [SQ ^gjgoj DNS gf 

«i OigofOJ ^§6fSQ(Gilbert. G.A. *M Spragg, S.P., "loimetric determination of amylose" in "Methods in Carbohydrate Chemistry" (R 
. Whistler, ed). Vol. 4, p. 168, Academic press, NY, 1964; Robyt. J.F. ^ Bemis, S. Analytical Biochemistry, 19, 56-60, 1967; Sumner, 
B., J. Biol. Chem.. 47, 5-9. 1921). 

£!§ §^ 2^}|(Modulspin 3150, Hanil R&D)S S ^§5] *!AK)il0|5M §^ 2j56f0j S^MU^ AfgSjaCh 
^A|0||4 

^^o| ea ssEfe si^ms* 2e^r%, 2^ 2e^%, a! ^aioii 2oiiAi ^ahhioi^ 01^ ^§sojj f 2j2joj etoii/d 
ssz* ^mai3i ye ^sokm i§§iM, efsse seoii fi^i 3osz»- &x\m m ^ w^sm ^§6^12 n ^an 

SPI S 4011 UEflH&P. 



[fi 4] 









S|^MdfU0^| 


OlHefOWl 




ojae*of»i 


4 


14.2 


2.1 


100.0 


100.0 


10 


17.6 


18.8 


100.0 


100.0 


23 


38.3 


41.2 


100.0 


100.0 


28 


bs.i 


50.4 


100.0 


98.3 


37 


75.3 


98.4 


96.5 


91.3 


45 


91.6 


99.7 


88.3 


81.2 


55 


100.0 


100.0 


65.2 


53.2 


70 


52.6 


57.7 


35.3 


37.3 



n mm ^Afoiioi^si @!^iBmong of^dfof^isj 2¥ 55*coiiah sich ^x\m UEms^oi, sj^^^uo^isi otgjyowi 
e^s^e 2¥ 45"c^xi s3i t*£°i 80% 01 #s ^xi^m sfejtj 4^ &2*ck 

41 Al Oil 5 

n^s Mm m^ouM P H2f ^sfoii mm m& &m 

50% c 4'^§^ 0.5%, 2g 0.3%, ^A^OIIOI^ 1 U/m« ¥|3FOj 625^(80% ^§§5!!), H 2 0 35/^, 

^l^^^(5% §5") 100/t*. 2^(5% 60/^M 8B8}0I 123HM SUIof^, ftlAIOII 3M mmo\D\\ 2[2| pH 4, 5.5, 6.5, ^ 8°J 

2J0II g>fe 0.2M ^g§°-il 150/^M 2| 2| £hs 3^^0j| S^ofOj pHM CH 2| ^MOil AfDIj 0|^(S|^^ai U0^| 9|^ 

33 U/m£ ^§2!J) 30^« %J\SlO\ B 1 m££j ^§e!|i Xil^oHI, 40, 60, 80TCHI ^SOilAi 1 OS eigAl^a CH522g^ 
S|Af0ilO|£E CH<M «n|2J tHIUM ^11 A[§ofSCf. 

&m ^ 12^HHI ^§§5J &!§! SXI Al^m ^| of 01 1 00*C Oil 3^ ^9} ^f^ofSH, TLCM OlgSfOI ej^^^e SiToFfe 
S£H(lodine)e OlgofOj §^o^ ^g25 y§°«Ul ^Sohfe ^^^^51 2^3] ^ojsi- q § CHH| ^6H^(%)e 

^ 3 ^3fe 6^1 R 5011 UEfLHSlCf. 



[S 5] 

50% gj> h , gj^^gj- 0.5%, 2^ 0.3%Sj 52 ^ pH2f ^£0ilA]HJ Q^Oil &.±2\ ^6Hft ^oj 





pH 4.0 


pH 5.5 


pH 6.5 


pH 8.0 








ai ^ e gj- 












40 1; 


39.0 


9.8 


18.5 


10.2 


13.8 


10.6 


16.3 


12.4 
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60 *C 


50.8 


13.5 


39.2 


13.6 


29.1 


13.8 


19.6 


13.3 


80T) 


41.3 


11.9 


30.7 


12.9 


15.5 


13.9 


30.5 


14.8 



S3I Qif2| 3K*S8H S£(%) 

50% fig §°-!|, e^^&h 0.2%, 0.1%, e!AKMI0|5E 1 U/m* ££2j afsow« □f^pj ^\B\0\ m& 625/^(80% ^§§9") H 2 0 
00 Mi. ^±^&(5% 40 Sg(5% 20 &D\ *JA|0|| 32f §ijoMi ^ pH 4. 5.5. 6.5, §J 82] £2 Oil = g^2| 0 2M 211 

^i§ OJ i 185 Bmmo\ &m 123HM shik as mist 34=21 ^6H m&m ^§5fa2, n safe spi h eoii ueiu 

[H 6] 

50% gjg, *j^gg* q.2%, o.i%hi % cissi phsi ^soiiahsi dsoii cHgf s^2j mmm(%) my 





pH 4.0 


pH 5.5 


pH 6.5 


pH 8.0 


Of -A- t= ^4- 




.A. EE £Lf 




Dl ^ EE £4- 








4or; 


26.0 


94.5 


14.1 


93.9 


14.1 


86.2 


44.8 


79.3 


601C 


34.6 


81.1 


18.4 


81.1 


26.5 


81.1 


49.0 


76.0 


80 r: 


35.1 


83.2 


5.7 


82.4 


26.0 


83.7 


46.5 


64.8 



^135°^ 6011 UEfy df» 1*01, 50% fig, = & 0.5%, Em 0.3%2] £22] 3^ *J^am0>X||2J pH 4.0 §J pH 5.5, 60*05 

80t:01|Af D\S ^S!2Dj, OtOtatOtfllSI pH 6.5 §i pH 8.0, 60t:2* 80TD01|Ai J\S ^St^Dt. 50% fiW. @!ae§ 0 .2%, 2^ 0.1%2| 

£22J ej^BfU0f*i|2| pH 8.0, 60 1: 2} 80t:0||Aj ^2*£D|. 0\VEi0m2\ pH 4.0 S! pH 5.5, 40720IIAI ^S" feSt 

D. 

^ AK Oil 6 

HfeSHj g^OilA] S£ £ si Oil mB S|AfDil0|^2J ©a ^dbM 

EHJH, 50% fig §<™ gJ ^AfOilOl^ 1 U/m£ £2j2j «>g°»ie 2>e:>l ?loF0J fig 625/^(80% ^§§5!}), H 2 0 135A*. 20 mM (pi 
5.5) 150/^M StfotOl 3JHM ^bloHQ. £>0| ^11 40 "C, 60 TC gJ 80*C0||AI 15^ ^2} CfM 3| <^M0il @i^M^{5% §°-t!)1( 

0a*(0.5%), 2^(5% §e«; pH 5.5) 60/^ (0.3%), ^AfCHIOI^^^UO^I 33 U/m* H§o_h) 30 ^g S^8KM S ¥JL\ 1 rrrff 

^g^e C[g 40*0 Oil A] 10^^ ^gAI^Cf. CH522^fe S|MD||0|2 CH<M SSff ^n|2| tHIHS » EJ ^ ah MM AfgofSCI. 

y§ §S * £§M^2| y§§ SXIAI5PI ?|ofOt 100T:0ilAi 3^ I^SSlSin. TLC ^ig^Uj SSStte Sj:*Mg*8 S^oF: 

. Iodine Sg2| .gfg ^oi^ c|§ Pjb! ^6HM(%)e m 3 ^3ffi oPI S 7 Oil UEfLH&CK 

W^S, 60% §°-l! ^ ^AfDilOl^ 1 U/m£ y§2!|i °}^^| ^lofOj 750 /^(80% ^^g^), 20mM ei^i^gg^fpH 5.5) 6C 

M*m &msio\ sium ^u\m ^isishz^ &j\2\ §i°[ «^2^ ye^ui 5.^6^ ^i^^^nf mm°\ mmm(%)m ^ n mi 
m 6Pi 3 7oii uEiui^a. 



[S 7] 

^£21 SSOil Qja SJ^^g+a 3^2] MoHM(%)(^^ 2[§^) 







>^ EE ci} 


2^ 


50% 


40 


78.6 % 


54.8 % 


60 


71.0 % 


84.4 % 


80 


90.3 % 


36.7 % 


60% 


40 


75.5 % 


^8.3 % 


60 


65.4 % 


58.5 % 


80 


69.1 % 


26.0 % 



^>0| S 70ilAi ^^£F d[2| ^0|, Hfe£2| g^OiJAi g£ ^s|0|| CE|^ «jAf Oil 0(^2] ^ii ^Sel" ^31, S|^ey U 0^|2] 

e 60% ^i§°-!| ( 601C2J 520IIA1 2,^£|2iSQI, 0^'B}0^| W^21 3^ 60% ig§°-!|, 80*C2| 5 2 Oil AH J\S m\\ ^^§1 ^ 

2i6fSa. 

^AIOII 7 

H^£2| g°«0i|Ai gSEOil Hie ^^2| 

ejXl, 50% ^^^^ 0.5%. 2? 0.3%, ^AFOllOi^ 1 U/m* 2S22J y§2!Ji o| g ^| ^js^ £ U 625/^(80% ^^g^), ^^:M^(5 

% §sh) 10 0/rf, 2^(5% g^) 60/^, 20 mM 2J6i2>^g^(pH 5.5) 185/^M ^mo\0\ 3^HS ^b|ofT2, 2| ^MOil S| AHHIOI ^(Sj^: e BJLf 
0^| ^I^oee 33 u/m* X-i^^j) 30/^M S^^ofOI S ¥H| 1 m^2| ^I°J{i X{|^oh Qfg 40, 60, 801C2J ^SEOilAj 10^ §21 SlgAia 

Cf. CH552g^ ^MOilOIEE CH6J g^'ef ¥H|2| bim« xHdlsf ^ii MgofaCf. 

§S ^ ^>^l ^M#2i §X|A|3|^| ^lohQj 100*C0i|A] 3S §2} D\mo\?iJl, TLC «hg^Ui S)ae^ §^3^ 

. Iodine a dS2? 2S2J g>^ ^2iel D§ s?| ^ZH^ CHbl ^6H^(%)M ^ef ^ □ ^HfM of^l 5 8 Oil UEILHSiCL 
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. WIPS Pi View 3.3.C- 



* 

P§2S, 60% m& §2", 0.5%. 2^ 0.3%, ^lAFDiiOi^ 1 BIMJI ¥16^ g if 750/^(80% g^ge"), gi^e 

&(5% g2«) 100/^, 2^(5% g^) 60a*. 20 mM eJ£^§g°»(pH 5.5) 60/UM Bmo\0\ £M 3JHM ^H|£> 3l2iSH2*r &°IS| g ^ 



[H8] 

g£0|| Hf^ ^»^^^3f ^SHM(%) 



AH Eh^n CZ 
s o o -E. 






®m mmm%) 


50% 


40 


61.7 


65.8 


60 


79.3 


67.5 


80 


53.3 


38.6 


60% 


40 


65.6 


£8.3 


60 


87.4 


62.6 


80 


61.4 


32.0 



&D\ S 80\\M UEiy bf2f I*0|, ^ g^gOH ^i^§2m0f^ll 60% fe£ ^ 60*0 Oil Al ^2^01, Of^BIO^I Wg; 

50% fe£ ^ 60r0ilAH ^£lo\%LQ. 

4'AIOll 8 

Dim ^£0il DQ^ ^Af0j|0i^S| ^6H^ Sf2! 

ejxi, si^^dfuo^isi o^bio^ihi ye &mm vo\&d\ 5\mo\ <m D\m^ Afgsm endo-^^aiuo^isi endo-om 

dfO^IM OlgSFOi 4'g§ man H ^±^&L\0\Mt= ^±^&J$2i «JI§ gSH ^3 23.4%, 0^01^ ^S^(isomaltose) 32 

6%. ^X| Afg 27.5%, gi ^X| SXI ^^6^12 Of^afO^fe 19.5%, 8.2%, ^0|2^ 14.4%, 

§J US Eil^BfS^ 8.4%S ^^^e ^2JoF21Ch 

9°-^. 80% §™ 500 t*{tgm 40%), 10% Si^e^ 400 /^(^l^^&f 4%) g 33U/m* SjAMIOI^ XHST g^l 100 /^(3.3 U/m*)e 
Bi^OI 1g, 80% «g gsy. 500 ^(^^ 40%), 10% Sl^^g* 450 4.5%) ^ 33U/m* S|AHM0|2 XiQ §°l| 50 A*(1. 

5 U/m*)M ^^oFOI 2M, 80% 500 /^(^^ 40%), 2^ g^ 400 4%) §* 33U/m* °|Af0ilO|^ XH§ g°» 100 A*(3.3 U/ 

f^)M ^ofOj 3m. 80% £U ge» 500 40%), 3^ g°» 450 4.5%) ^ 33U/m* °jAH)ilO|^ X-IS 50 /^(1.65 U/rrtf 

m m®sto\ &m 4m aw xH^msp. cuas^ ^afoiioi^ ch^ m^s\ wwm mum &mm M^oisno. &mm 4oroiiAi io^zi 

^gAl^j ^ 100*CO||Ai 10^Z} J\mol(X ar^HJ f Si §X|A|^CK 2^ ^MHj ^g0| ^ ^e^Ui &^o^ ^^S^3f i^ft 4 

ejei" ^^l CHbl &0ie(%)M ^ Zl ^3fM o^i S 90!l UEILH&Ch 



[S 9] 





^6HM(%) 


^^^^j- 4% 


AH « -J 


46.9 


□I^Z 1 


0 


4.5% 


2 


34.1 


2 


0 


3^ 4% 


3 


19.6 


3 


0 


3^ 4.5% 


a i§ 4 


23.2 


CH 55 4 


0 



S 9 CHI AH ^ m2f ^0|, ^^^eiUO^I 4.5%^ Mge[ 3^ Oil m CH W^M UEfUI2i°D1. 0H^0^|£| 3? 

4%s Afgsi- 3¥oii ^ ch UEiyjg mzim 4= atsicf. 

^'A!0j|9 

3^£2J g^OII 4101iUfe °I^S^3f &m2\ ^£2f g£0|| Qi§[ ia^2| ^oH 

I2^£2| g^Oil ^^^^31 2^21 oPI S 10Hf ^0| gBloHI 2>Af0i|OI5M ^^^dfUOh^l ^l^2S 0.1 1 U/ 

^ aH^I 01 2f g£0||AH 10^Z} ^gAI^J ^ 100rOi|A1 3^ZJ- ^^6^ 1^ W£M §X|A|^P. 

11011 UEILH22CK 
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S!AHHIO|EE{0.1 DM) 


^AfOilOIZSO U/m«) 




^ ^ 625/^ 


M ^ 625/4 


^ ^ 625/^ 


3^ 0.1% 


20mM tHIH 335^ 


20mM mm 332M* 


20mM hHd 305/^ 




^'^e^ 20/2^ 20^ 


S|r^^^ 20/Sg 20/^ 


^^^gf 20/2^ 20/tf 






SJAHHIOI^ 3^ 


SIAHMI0I2E 30/^ 
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Wl PS, PI View .3,3.3 



• j^i^iHe* 0.2% 

as 0.1% 


20mM bin 315a* 

40/aS 20a* 


£ ^ 625A* 
20mM mm 312a* 
e^e^ 40/2 S 20A* 
SiAfDllOI^ 3a* 


^ 3" 625A* 
20mM mm 285A* 

40/2 S 20A* 
^lA.OilOl^ 30A* 


S|:^:J=£* 0.3% 

as 0.1% 


M% 625a* 
20mM t^IH 295a* 
S!^^^ 60/2 S 20a* 


^ ^ 625A* 
20mM mm 292A* 
ejr^M^ 60/2 S 20A* 
£UHH|0|^ 3a* 


^ U 625A* 
20mM WItl 265A* 
@J^^ 60/aS 20A* 
^lA^DilOIZE 30A* 


^ir^fEET 0.3% 

mm 0.2% 


mc$ 625A* 
20mM WIH 275a* 

60/aS 40a* 


^ §1* 625A* 
20mM mm 272a* 
si^^gJ- 60/2 S 40A* 
°|AhDi|0|£E 3A* 


^ 625A* . 
20mM fcHW 245a* 
oi^e^ 60/2 S 40A* 
^iAHHIOI^ 30A* 


^i^i^Ef 0.4% 

mm 0.1% 


M% 625a* 
20mM blU 275A* 

80/aS 20 a* 


^ U 625A* 
20mM mm 272A* 
ej^M^ 80/2S 20A* 
^1 Af CHIOI^E 3A* 


^ g 625A* 
20mM tHIH 245A* 

80/2 S 20a* 
^AfOilOI^E 30A* 


0.4% 

2S 0.2% 


^ U 625a* 
20mM WHI 255a* 

80/aS 40A* 


M 3" 625A* 
20mM WiH 252a* 
ei^^&h 80/2 S 40A* 
SiAFDilOl ^ 3 A* 


^ m 625A* 
20mM mm 225A* 
Qij^e^- 80/2 S 40A* 
^!AHHI0|3 30a* 


^' r^jE&j- 0.4% 

as 0.3% 


^ 625A* 
20mM WW 235m* 

eo/mm 60a* 


625A* 
20mM bittl 232a* 
ej^^^ 80/2S 60a* 
^A,0||0|2S 3A* 


^ ^ 625A* 
20mM bHIH 205a* 

80/2S 60A* 
^ AhCHIOI^ 30A* 


e|^:M&f 0.5% 

as 0.1% 


625A* 
20mM tH3H 255a* 
*'r^^ 100/2S20A* 


M ^ 625A* 
20mM mm 252A* 

100/2S 20a* 
^|A,Di|0|^ 3A* 


M 625A* 
20mM Win 225a* 

si^^ef 100/as 20a* 

SIAfOilOIZE 30A* 


^i^^U 0.5% 

as 0.2% 


1 * f A ■— A 

^ 3 625A* 
20mM WIH 235A* 

100/2S40A* 


g ^ 625A* 
20mM bid 232A* 
^^^^ 100/2S 40a* 
^AfOilOl^ 3A* 


M ^ 625a* 
20mM mm 205A* 

^^^^ 100/as 40a* 

^AlOliOl^ 30A* 


^ tf 0.5% 

as 0.3% ; 


s3 625a* 

20mM tHIH 215a* 2 
100/aS60A* ! 


^ 3 625a* 

?0mM mm 212A* ! 
31^^^ 100/2S 40A* 
3|A,0il0|^ 3A* 


625a* 
?0mM blffl 185A* 

100/as 4oa* 

S»AK>||0|^ 30A* 
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0.1 U 


1 U 


40 1 


601C 


80 1C 


401C 


60t 
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0.1 


0.1 


12.5 


21.7 


20.1 


12.8 


14.9 


14.8 


0.2 


21.9 


20.7 


6.7 


22.3 


15.5 


22.4 


0.3 


24.1 


24.2 


21.0 


27.3 


34.8 


202 


0.4 


26.1 


23.9 


29.3 


11.5 


15.2 


21.0 


0.5 


3.0 


20.4 


7.8 


6.0 


7.0 


7.9 


0.2 


0.3 


21.2 


6.7 


20.1 


9.3 


10.0 


5.7 


0.4 


12.0 


19.9 


16.3 


8.4 


11.7 


8.2 


0.5 


15.6 


25.3 


6.6 


15.4 


16.9 


10.9 


0.3 


0.4 


13.3 


32.9 


1.5 


7.7 


8.6 


12.4 


0.5 


4.1 


29.9 


5.0 


25.6 


15.4 


5.6 



5 11 Oil AH ^ til 2} ^0\. ¥ ttS C\ K PI ^' Oil CHofOj P^e! ^oH SSE# £01 e> AhDil 01 ZS°] ^i^^Bf UOffll % 

£0| 0.1 Afgo^ S?b 0.3% r 0.4%, 60*C2j S^OJI ^6H i212W e|^^B|U|0|^ W£ Pl^^s 

1.0 ^^2! ^AFOilOl^e Afgo^ 2^ 0.1%, ^i^M^ 0.3%, 60*CM AFgo^ ^ojo^CK 
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- - - .. . WIPS. PIView. 3,3.3 

e ^#o^i mn. ^&L4i ^§hsmi big s o\l\& mm sagei gusj §i'§ §^ai?i°^ dh 

(57) Sq*S| g4N 

1. 

^^^^ gSH^e D\X\t= &±m ®&mtz aiSOFOIAII^ ^E^IO! KDM KKCTC 10026BP). 
2. 

aiSmOIAil^: ^El^fOI ATCC 74054M HH^o^fr 

aiSDfOIAil^ ±E}3\\0\ ATCC 74054M 0{| m Oil&gSUIOI ^(ethylmethane sulfonate)^ xH£|o^ B»; 
£>0| OIIHOfl&gSLilOies xiB-IQ Dl^ii SS, 2-Ci ^ A|-D-^32^, M^^I^M^, S&Slfe MaiOI^Oii £^6fI2 tJH goffer [ 

3I; 31 

if ^l^^^o] ¥91* 22E ^gf §6H ei^MEmo^lSf OfEiafO^I £*£0| 5^ £^offe 5»ofe 

aiSDmiAii^: r^EMIOI KDM KKCTC 10026BP)2J *||3S gjg. 

3. 

£-|5DF0|Ail^ ^E|9ii0| KDM KKCTC 1 0026BP) ^ ^ « Q Sj^egmofJJI §J 0|g|BfOfl S A| Oil ^Xlfe fXf^ 100kDaHJ *'A 

OilOj^(DXAMase). 

£|5DFO|Ail^ ^Ef^ilOl KDM KKCTC 10026BP), aSOJOIAII^ ±E}3\\0\ ATCC 74054, 5Efe £| SDfOI Ail ^Ef3il0! KSM 22PI^SS KFCC 
11077)21 bHgf^°S^E| ^5H^e g^f SSoffe ^11 M% HI3SAI ^^^^ Bi^gog AfgSfe ^S. 

5. 

HI 4S 0|| S^OiAi, ^AfDilOl^oj 2# ^S^^ ofe SSI. 

XII 59 Oil SiOi/H. &D\ ejMOilOl^ 0.1-1 ^blMm ^ SS0| 2|3| 3-5% SSSjOi 9XH Mm 40~60%£J 30-60TC, pH 5. 

-6.5HI AH*^4* MS*? 2^1 ^ee«. fe^ A|g, Df A||fi^(massecuite)Oil 10~15«» XI £15*01 Ol^OiXI^ ^§£S offe 

£3 1 
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